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VALIDITY OF ARMED SERVICES VOCATIONAL APTITUDE
BATTERY, FORM 1, TO PREDICT TECHNICAL SCHOOL SUCCESS

1. BACKGROUND

In 1962, the Air Force inaugurated a military
high school testing program. The purpose of the
program was to provide guidance counselors with
vocational aptitude information on their students
and to identify those students who possessed
enlistment qualifications. The instrument used was
the Airman Qualifying Examination (AQE). The
AQE is a two-hour, multi-subtest battery which
yields four aptitude composites designated as
General, Administrative, Mechanical, and Elec-
tronics. A 20-interval centile scale (01, 05, 10, . .

., 95) with 5 percent of the normative base in each
mterval is used as the basis for convertmg the
indexes of the four composites.

Rather than norming on the World War, II
mobilization population, Air Force uses recent

samples tested on special composites of tests from .

the Project’ TALENT national aptitude census
battery as its normative reference base. These
Project TALENT composites were - developed
(Dailey, Shaycoft, & Orr, 1962) to reproduce the
content and variance of the four AQE composites.

In 1966, the Assistant Secretary of Defense,

Manpower and Reserve Affairs, established a joint
services committee of measurement 2 ad evaluation
personnel from each of the services v hose task was
to design, construct, develop, and standardize a
single high-school testing aptitide battery which
.would meet the needs of each of the armed
services. When completed, this aptitude battery,
called the Armed Services Vocational Aptitude
Battery. (ASVAB), would serve as the testing
instrunient in a joint services high school testing
progrant.

IL. ASVAB DEVELOPMENT

Military basic trainee samples were tested with

the aptitude batteries used by.th¢ Army, Navy,
and Air Force. Four samples were drawn: 1,000
cases each from the Army, Navy, and Air Force,

‘and ‘300 from the Marine Corps (The Marine Corps -

uses the Army’s battery of tests for classification
purposes). Each sample was administered the

aptitude batteries from each of the three services.

A counterbalanced order was used to minimize
possible prictice effects. Intercorrelations of these

subtest scores were computed to provide for
selection of ASVAB subtests which could give
adequate content coverage for all services. Nine
subtests were selected on the basis of these anal-
yses. A brief description of the subtests is
presented in the appendix.

Eight of the nine subtests of the ASVAB were
developed from items selected from the Army,
Navy, and Air Force classification tests. Criteria
for item selection were mean difficulty level
(proportion of examinees responding correctly), a
lowest limit of acceptance in terms of discrimina-
tion level, and content validity. The 25 items in
each of the eight subtests were arranged in order
of difficulty so that about 85 percent of the
examinees would pass the first few and the passing
percentage would decrease to about 25 percent
near the end of each subtest. Rather than the
spiral omnibus format used for the AQE, the
subtests were arranged for separate timing, thus,
allowing examinees any possible benefit to be
derived from maintaining mental set. The ninth
subtest, a modification of the Army Coding Speed
Test, is a 7-minute, 100-item test designed to
measure clerical accuracy and speed in coding.

The Army, being the Department of Defense
executive agent for the ASVAB, was charged with
the task of standardizing the ASVAB to the World
War. II mobilization population base. In 1970,
Bayroff and Fuchs published a report explaining
the norming procedures.

In September of 1968, the ASVAB became
operational in the military high school testmg
program.

II1. STAl'TARDIZING THXE ASVAB FOR
AIR FORCE USE

In that same time pericd Vitola and Alley
(1968) published a report dealing with  the devel-
opment and standardization of Air Force
composites for the ASVAB in which the ASVAB
was normed to the ‘Project TALENT base rather
than the World War II.mobilization populatlon'
base.

In addition to standardizing the ASVAB for Air
Force use, intercorrelations were computed among
ali AQE scores, ASVAB variables, and each of the



Project TALENT aptitude composites. The re-
sulting correlations demonstrated parallel relation-
ships between AQE and ASVAB composities and
the matching Project TALENT composities,
supporting the aiternate-form concept for the *wo
tests.

Based on established homogeneity between the
AQE and ASVAB composites, the ASVAB was
-standardized against Project TALENT norms. A
brief explanation of "the norming methodology is
as follows:™ -

Four separate samples. of basic airmen
(V=1,000) ‘were tested on the entire ASVAB and
the corresponding parts of the Project TALENT
battery necessary to derivc ejiher a General,
Administrative, Mechanical or Electronics com-
posite.

Regression problems were computed to assess
the extent to which use of all ASVAB subtests as
predictors enhanced prediotion of each AQE
aptitude index over that achieved from selected
ASVAB subtests alone, and to assess the contri-
bution of each of the selected subtests to aptitude
index prediction. Analyses of these problems
resulted in content modification of ASVAB
subtests and decisions about relative subtest
integer weights,

A second series of regression problems was
computed and ‘the revised ASVAB: -subtest
composites and high school course completion
- variables were used as predictors of the corre-
sponding AQE composite. Integer bonus values for
high school course completion were derived from
the regression weights.

All composite means and standard deviations
were compared between the ASVAB and AQE
norming samples.

Equipercentile conversion tables between each
of the four ASVAB aptitude compssites and its
Project TALENT reference composite were pre-
pared, and relinbilities for each ASVAB composite
were computed.

The underlying intent of standardizing the
ASVAB for Air Force use was, when sufficient
ASVAB data had matured, to obtain information
concerning its effectiveness as a measure of
predicting technical school success. How well an
airman’s aptitude index agrees with whether he
succeeds or fails in technical school is a measure of
the validity of the classification instrument for
that particular job area. Thus, it is the primary
purpose of this report to determine the extent to

which the four ASVAB composites, General,
Administrative, Mechanical and Electronics,
predict the probability of technical school success.

IV. METHOD

The validities are reported as product-moment
correlations. (r) between the aptitude index and
the final course grade. These correlations are
restricted because they are developed on samples
selected for training. This truncation, or reduction
in range, requires correction through mathematical

~

formulae which permit the estimation of the -

correlation in an unrestricted population.

Formulae presented by Guilford (1965) were used
to correct the correlation of the selector aptitude

index with final school grade for restriction on

“AQE, and to correct ASVAB and non-selector

AQE correlations for restriction on a thlrd variable
(AQE).
Data were gathered from 8,151 non-prior-

service basic airmen during the period of October
1968 through July of 1969. To qualify as a subject

for this study, each airman must have been .

selected for entry into the Air Force by scoring a
minimum aptitude index of 40 on at least one

composite of the AQE, he must have been given -

the ASVAB Form 1 during those time periods and,
subsequently, he must have successfully completed
a course in a technical school to which he had
been assigned after completion of basic training.

. Data for 46 courses met these specifications:

Interconiclations were computed between the
four AQE aptitude composites and the criterion of
final school grade for each of the 46 courses. Using
the methodology indicated above the resulting
coefficients were corrected for restriction of range.
Analysis of the data resulted in a determination of
the validity of the seiector aptitude index as a
nredictor of success for .- particular course.

ASVAB validities between' the four aptitude
composites of the ASVAB and the criterion of
final school grade (FSG) for each of the 46 courses
were also computed for this sample of airmen. The

resulting coefficients were corrected for restriction

of range, using a formula which applies to a corre-
lation of a new test (ASVAB) with a criterion
(FSG), when selection has been made on the basis
of a third variable (AQE).



V. RESULTS AND DISCUSSION

The ASVAB validities for the 46 courses are
presented in Tables I, 2, 3 and 5, grouped
according to the aptitude index that serves as the
selector index. Within each table, courses have
been grouped to reflect career field structure.
Courses ar¢ coded and designated by a prefix
which indicates level of training and kind of
student, and by a suffix designating the kind of
equipment for which training is given (AFM 50-5
for details). No designation of significance level
was made in Tables I,2,3 and 5 since all coeffi-
cients were significantly different from zero at the
01 level. Tables 7 through IQ compare aptitude
index validity coefficients, coiected and
uncorrected, between AQE-G5 and ASVAB Form
1.

Courses in the General Aptitude Clustér

Table 1 shows the ASVAB validities for tech-
nical school courses in the General cluster. It is
evident that the General aptitude inidex of the
ASVAB is more effective than any other aptitude
index derived from ASVAB as a predictor of
technical school success for the nine courses for
which it is the selector aptitude index. General-
izing the magnitude of the validities obtained to
" other courses in the General aptitude area, ASVAB
may serve as part of a selection and classification
vehicle in the Air Force .personnel classification
systém. :

Courses in the Administrative Aptitude Cluster

Table 2 shows ASVAB validities for technical
school courses in the Administrative cluster. For
~ the seven courses listed in the Administrative area
(Table 2), the validities of the Administrative
aptitude index tend to be a little lower than the
validities of the General aptltude index for courses
"in the General area (Table 1). The Administrative
aptitude index of the ASVAB is uniformly
effective as a predictor of technical school success
for the seven courses for which it is the selector
aptitude index. The Administrative index of the

ASVAB could also serve as part of a selection and -

classification vehicle in the personnel classifi catlon
system.
Courses in the Mechancial Cluster

Table 3 shows ASVAB validities for technical
school courses in the Mechanical cluster.

Analysis of the data of Table 3 reveals: (g) in
eight of the 16 courses in the Mechanical area, the
selector aptitude index predicts the criterion at a
slightly higher level of validity than any of the
other ASVAB aptitude indexes, () in two
courses the selector aptitude index predicts the
criterion at the same level of validity as at least
one of the other ASVAB aptitude index, and (¢) in
six of the courses, the selector aptitude index
predicts the criterion at a slightly jower level of
validity than at least one of the other ASVAB
aptitude indexes. In 15 of the 16 courses, the
selector index in the Mechanical area predicts the

_criterion at a signicant (.01), useful and acceptabie

level of efficiency.

Since the Mechanical index of ASVAB, as a
selector index for the 16 courses in the Mechanical
cluster, did not predict at a higher level of validity
than one or more other aptitude indexes, AQE-66
validity data in the Mechanical cluster were
gathered for the same 16 courses. These data are
shown in Table 4. Analysis of the data results in
the conclusion that the need to improve the level
of prediction of the Mechanical index of ASVAB
is not a problem in ASVAB alone. Similar relation-
ships were found between the Mechanical index of
AQE-66 and the mechanical technical school
course grades. It is probable that changes in
technology or instructional technique have altered
the nature of the criterion variable, resulting in less
thanoptimum prediction.

Research is in progiess which examines the
composite validity of various combinations of
ASVAB subtests that should improve the level of
prediction of the Mechanical aptitude index, when
it is being used as a selector index for entry into
technical school. '

Courses in the Electronics Cluster

Table 5 shows the ASVAB validities for
technical school coursesin the Electronics Cluster.
Compared to the levels of validity obtained in the
other three clusters, the Electronics aptitude index
yields the most satisfactory overall level of pre-
diction. In all 14 courses, the selector aptitude
index predicts the criterion at a higher level than
any of the otlier aptitude indexes.

Data, showing means and standard deviations of
the four ASVAB and AQE composites and final
school grade for' graduates of the 46 technical
courses, are presented in Table 6.
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Table 6. Means and Standard Deviations of ASVAB and AQE Compoasites and
Final School Grade for Graduates of 46 Technical Courses A

_ ASVAB Compasite AQE Composite Final Grade
Course Do N Mean sSD Mean sSD Mean sD
i ) General Clusser :
3ABR20630 116 86.08 10.58 80.33 . 10.25 81.56 5.29
3ABR25231 99 . 9045 . 8.07 90.40 5.54 8897 3.69
3ABR27230 156 .1 79.78- 13.21 717.76 10.58 90.09 - 4.19
3ABR27330 - 133 70.15 18.40 7192 933 85.34 6.06
3AQR90010 401 77.19 20.25 7895 11.38 86.85 6.94
3ABR90230 50 76.53 16.17 80.61 11.50 86.82 5.13
3ABR92230 60 63.75 17.29 - 6283 14 .44 89 63 391
3ABR63130 150 .o 6237 23.67 64.07 1597 88.73 5.06
3ABR81130 707 63.01 22.28 65.62 14.01 87.52 381
Administrative Cluster
3ABR29130 215 76.10 16.14 71.23 10.53 83.70 5.39
3AQR29222 91 7192 . 1598 79.45 11.78 84.57 4.24
3ABR29231 : 84 77.86 13.39 81.60 1140 8745 517
3ABR29330 <215 69.67 14.18 79.74 997 88.86 . 523
3ABR64530 789 - 74.11 14.99 73.82 11.19 88.23 5.68
3ABR67133 122 82.25 12.24 92.42 4.26 79.73 6.62
3ABR73230 262 68.03 15.21 75.43 11.04 87.58 6.68
Mechanical Cluster
3ABR42132 115 60.87 1946 54.74 13.02 86.69 5.30
3ABR42430 66 51.06 16.32 44 .55 441 83.00 5.28
.3ABR43131-A 238 - 7191 19.18 67.50 1441 78.98 - 6.05
3ABR43131-C 691 7275 17.02 64 .99 1242 7697 596
3ABR43131-E 302 63.21 - 18.47 61.11 10.85 87.13 4.75
3ABR43131-F 271 72.40 17.24 . 66.88 - 1355 81.38 - 6.16
3ABR43230 . 485 65381 19.35 60.07 1346 83.79 5.53
3ABR44330 53 - 78.02 17.08 73.68 14.11 87.38 4.14
3ABR46130 73 79.86 15.12 77.81 11.50 91.85 3.13
3ABR46230 345 . 79.17 14.51 75.88 10.66 81.86 3.17
3ABR47330 - 52 56.83 21.71 5692 1545 8540 474
3ABRS53430 . 150 70.95 18.17 63.39 1444 84.89 4.64
3ABR53530 51 70.69 18.15 67.74 15.03 85.39 495
3ABR54330 120 62.54 20.01 61.87 1148. 81.88 . 537
3ABR60531 170 66.68 19.78 63.76 1187 90.35 4.17
3ABR60730 83 76.69 15.21 74.04 12.57 83.33 6.22
' Electronics Cluster” A
3ABR30130 114 91.36 6.57 89.47 . 571 83.18 5.03
3ABR30131 138 - 90.36 . 622 8848 579 83.90 4.52
3ABR30133 62 8968 8.79 88.23 6.03 82.50 5.77
3ABR30134 - n 91.20 631 89.30 546 82.70 488 -
3ABR30430 61 91.56 547 89.59 582 83.48 446
3ABR30434 70 91.00 695 89.36 5.79 84.60. 4.50
3ABR30630 50 . 9092 6.75 89.18 575 8635 343
3ABR30730 82 -9091 741 88.35 5.79 85.23 446 .
3ABR32231-A - 60 91.08 . 592 90.17 532 83.68 4.49
3ABR36330 _ 52 . 84.52 11.86 7913 - 1095 83.13 - 5.77
3ABR40230 66 79.62 12.41 75.53 942 8395 395
3ABR42133 208 78.71 16.47 79.16 7.40 8§9.28 4.34
3ABR42230 68 78.90 . 1358 73.75 - 9.83 8293 5.63
3ABR42330 _ 134 . 77.16 - 13.91 7399 10.72 85385 4.64
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Comyarison of AGE and ASVAB Validities

Prior to AQE being replaced by ASVAB in the
military high school testing program, AQE validity
data were readily available to high school guidance
counselors to aid them in making vocational
guidance decisions. Since 1968, the year ASVAB

~ became operational, recruiters from each of the

services have encountered resistance to the use of
the ASVAB in the high schools because they could
not present empirical evidence concerning the
validity of the ASVAB to predict a degree of
success’ in varous vocational -areas. Tables 7
through 10 show data comparing validities of the
AQE and ASVAB to predict technical school
success in a selected (r) and unselected population
(Ry).

In each aptitude cluster (General, Admin-
istrative, Mechanical, and Electronics), the

validities for the unrestricted population were
compared between AQE and ASVAB for the
technical courses falling within that cluster
(Guilford, 1965, formula 9.12). Analysis of the
data from Tables 7 through -10 indicate the
following: (@) in 37 of the 46 courses, there is no
significant difference between the level of pre-
diction of AQE and the level of prediction of
ASVAB, (b) ir six courses ASVAB predicts
technical school success at a significantly higher
level thatt AQE,and (c) in three courses AQE
predicts significantly better than ASVAB. Gener-
ally speaking, the results of this study show that

ASVAB will efficiently perform as a-toof to help

guidance counselors make vocational guidance
decisions and will also serve as an instrument for
use in the injtial assignment of enlistees to
technical training schools.

Table 7. AQE and ASVAB Validities for Technical School Courses
in the Generai Cluster

Aptitude Index Validities

AQE

Mlnl‘mum ASVA8

Course Al N r fe r '
3ABR20630 Imagery interpreter Specialist 80 116 .37 87 42 86
3ABR25231 ' Weather Observer 80 89 45 90* 35 84
3ABR27230 Air Traffic Controi Operator 60 156 43 72 42 68
3ABR27330 Aircraft Control and Warning Operator 60 133 40 73 66 83+
3AQR90010 Medical Service, Fundamantals 60 401 51 .76 69 84
3ABR90230 Medical Service Specialist 60 50 62 84 63 84
3ABR92230 Protective Equipment Specialist 40 60 44 .62 42 69
3ABR63130 Fuel Specialist ' 40 150 .39 52 42 54
3ABR81130 Security Specialist 40 707 48 67 S8 72%

*Difference significant at.d'ic .05 level.
**Difference significant at the ,01 level.

Table 8. AQE and ASVAB Validities for Technical School Courses
in the Administrative Cluster

Aptitude Index vatidities

AQE ASVAB
Minimum
Course Al N r r r r
[ [
3ABR29130 Communications Center Specialist 60 - 215 33 61 42 64
3AQR29222 Printer Systems Operator, Prep 60 91 . 24 44 .34 S50
3ABR29231 Morse Systems Operator ° 60 84 36 .62 28 -
3ABR29330 Ground Radio Operator, Voice 60 215 15 33 25 .38
3ABR64530 Inventory Management Specialist 60 789 4 75 48 75
3ABR67133 Disbursement Accounting Specialist 80 122 03 18 32 37
3ABR73230 Personnel Specialist 60 262 38 83 .63 86*

*leference significant at the .05 level.
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Table 9. AQE and ASVAB Validities for Technical School Courses in thé

Mechanical Cluster
Aptitude Index Vallditles
AQE ASVAB
Minimum :
Course ., Al N r I‘c r I‘c
3ABR42132  Aircraft Paeudralic Repair  ~ 40 115 35 55 49 62
3ABR42430 Aircraft Fuel Systems Mechanic - 40 66 .05 26 A3 29
3ABR43131-A Aircraft Maintenance Specialist ‘
(Reciprocating engine) 40 238- 53 71 .52 .67
3ABR43131-C Aircraft Maintenance Specialist '
(Jet, 1 and 2 engines), 40 691 34 55 .38 55
3ABR43131-E Aircraft Maintenance Specialist :
(Jet, over 2 engines) 40 302 30 56 47 .63
3ABR43131-F Aircraft Maintenance Specialist . . i
(Turbo-prop) 40 271 47 68 48 .66
3ABR43230 Jet Engine Mechanic 40 485 42 .62 45 .61
3ABR44330  Missile Mechanic 50 53 .52 71 S50 67
3ABR46130  Munitions Maintenance Specialist ‘ 60 73 37 63 .31 S5
JABR46230  Weapons Mechanic 60 345 32 59 27 53
3ABR47330  Vehicle Repairinan, GP 40 52 - .65 19 .73 82
3ABR53430 Airframe Repair Specialist 40 150 .53 a1 55 70
3ABR53530  Corrosion Control Specialist ’ 50 51 .62 a7 54 71
3ABR54330 Electrical Power Production Specialist 50 . 120 26 47 54 64
3ABR60531  Air Cargo Specialist - 50 170 24 44 43 55
3ABR60730  Aircraft Loadmaster 50 83 44 .66 .38 .59

*Difference significant at the .05 level.

Table 10. AQE and ASVAB Validities for Technical School Courses
in the Electronics Cluster '

Aptitude Index Validities

AGE ASVAB:
. Minimum
Course Al N r o r rc
3ABR30130  Aircrafi Radic Repairman. , 80 114 41 88 52 86
3ABR30131 Aircraft Electronic Navigativn . .
‘ Equipment Repairman 80 138 36 .84 32 82
3ABR30133  Electronic Warfare Repairman 80 .62 .38 84 38 82
3ABR30134 Aircraft Inertial and Radar Navigation ) '
Systems Repairman 80 71 40 88* 39 85
3ABR30430 Radio Relay Equipment Repairman 80 61 45 89 38 85
-3ABR30434  Ground Radio Communication .
‘ Equipment Repairman 80 70 45 90 . 43 87
3ABR30630  Electronic Communications and .
Cryptographic Equipment :
. Systems Repairman a 80 50 .20 .62 - 27. .64
3ABR30730  Telecommunications Control : '
Specialist/Attendant 80 82 42  88* - 43 84
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Table 10 Continued)

Aptitude Index Validities -

AQE ASVAB
Minimum - T
Course Al N r e r Te
3ABR32231-A Weapons Control Systems Mechanic 80 60 30 .80 1675
3ABR36330 Communications and Relay Center }
. " Equipment Repairman, Elec/Mech 60 52 46 .74 43 .69
3ABR402Z30  Aerospace Photographic Systems
Repairman 60 66 31 62 27 .59
3ABR42133 Aerospace Ground Equxpment ' , ‘
Repair 60 208 40 81 59 83
3ABR42230. Instrument Repairman 40 68 40 .67 39 67
3ABR42330  Aircraft Electrical Repair 40 134 34 6l 42 64

*Difference significant at the .01 level.
V1. CONCLUSIONS

This study determined the efficiency with
which the four aptitude composites of the ASVAB

predict technical school success. In three of the -

four aptitude clusters, General, Administrative,
and Electromcs" the selector index, corrected for
restriction of range resulting from selection on this
variable, exceeded the validity of each of the other
indexes. In the Mechanical cluster this result was
not obtained throughout. Nevertheless, the
selector index in the Mechanical area is performing
with acceptable efficiency (15 of 16 validity
coefficients were significantly different from zero
at the .01 level of confidence).

The ASVAB predicts technical school success at
approximately the same level of validity as the

AQE. Changes in the Mechanical composite are
under study and .a revised index may be
recommended for particular courses in the
Mechanical area. It appears that ASVAB has
demonstrated its worth as an instrument for use in
the military high school testing program, and as a
selection instrument in the initial classification and
assignment process of the Air Force personnel
system.

With the advent of the ASVABasa product:on
instrument, a careful review of all composite score
composition is indicated. Results of. this study
should allow Air Force recruiters to gain access to
school systems who, heretofore, had rejected the
ASVAB on the bass of the fact that the ASVAB
had not demonstrated predictive validity.
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APPENDIX: ASVAB SUBTESTS

Coding Spéed evaluates the examinee’s ability to quickly and accurately assign coded numbers by
relating them to speciﬁc words. It is designed to test clerical aptitude in speeded operations.

Word Knowledge is a test of ‘verbal ability involving the definition of words. This is a classical
vocabulary test mvolvmg non-technical terms .

Arithmetic Reasoning evaluates the examinee’s ability to think through mathematical problems
presented in vérbal form. It involves the discovery and application of the general mathematical principles
required to arrive at a correct solution to each problem, as well as performance of the necessary calculations
to attain that solution. . : .

Tool Knowledge is a pictorial test which requizes the examinee to 1dent1fy pictured tools and
determine related items with ‘which they are used.

Space Perception involves visualizing the folding of flat patterns into three-dimensional objects.

Mechanical Comprehension evaluates the ablllty of the examinee to determine from plctures of
mechanical devices their operating characteristics.

Shop. Information determines the examinee’s previous knowledge about shop practices and the use of

tools in specific situations.

Automative Informiation is designed to evaluate specific- knowledge about automobiles and
automobile motors.

Electronics Information involves the ability to apply previously acquired knowledge in the areas of
electricity and electronics toward the solution of problems in practical situations.



